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3- (2, 3, 4- h 'J^ b^v7x::^;l') 7 ^5"; ;Vi^ n - y^^^, 3- (3-liKn:^ 
->-2, 4--:^^ b^v7x-;v) 7^ '>) 3- (3, A-V^Yrs^-y 

7x^;i/) 7^';;vmn-7'^;l'. 3- (2. 4, 6- b'J> h^v7x-;l') 7i^'J;i' 
^^vr^;!'^ 3- (2, 3, 4- bVpf h^v7xzi;i.) 7 'J ^H^-f VT*-^;!^, 3- 

(3-l:Ka^v-2, 4 - b +i/7 x-;l/) 7 ^ 'J ^V^'f V 7'f^;i'. 3- (3. 4 
-i;t: Ko^v'7xci;v) 7 ^"J ^^iSW V 3- (2, 4, 6-b'J^b^'>7i 

7^';jV'@?7xr:/U, 3- (2. 3, 4 - b U ;»« h ^v'7 x-;l/) 7^';;Vi^7x 
3- (3-kKn^>/-2, 4 - v'^ b ^ v7 x-;i^) 7^"; ;vm7x-JU. 3- 

(3, 4 Kni|r'>7x-;i/) 7^";->l^^7x^;V, 3- (2, 4, 6-bU^b^ 

ffiE#2 004-3074277 
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^-i^: 9/ 



v7x^;v) 7i>V;vm-<>v^K 3- (2. 3. h^->7x^;i/) 7^'j;v 

m-oVJV 3- {3-^V^^'y-2, ^-i^AY^'yy::.-}^) 7i^^)m^>i^}i^ 

3- (3' 4-$;t: Ka^v7x-;i') 7^"J ;vm^> v^^> 3- (2. 4,.6-hU 
> hif'>7x:i;w) 7^";D-b';;K 3- (2, 3. h^^/^x:^;!/) 7^ 

ijnzihU;i/ 3- (3-bKadr'>-2. 4 b ^i^7 x^;v) 7^"; h V 

3- (3 4-v^k Knif->7x^;W 7 U n ^ b y 4- (2. 4, 6 - h U p< 
V^v'7x';:i;W -3-yr>-2-t>'> 4- (2, 3, 4 - h U ^ b ^ V7 x-;W 
_3_^^y_2-:t^. 4- (3-liKa^5/-2, 4 - v> > ^ v7 x^;V) -3- 
y^y_2-t>> 4- (3, 4-v^ti Ka^'>7x-;i/) - 3 -7't>'- 2 - 1 3 
-(2 3 4- h h=^v7x^;v) - l-7x:::>yn^y 3- (3-t Kn 
^^-2. '4--7^ h^->7x:^;v) - 1 -7x^;i/yn/-?>' 3- (3, 4-ytK 
nif-i/7'x-;v) -l-7x-;^yD/>«y>^ 

[0 0 3 7] , 

3_ [3- (4-7;i':tD7x:^;u) - 1 VT'n tf;!/- 1 H--^ > K-;v- 2 ;w 

] 7^^v;^m^•^''^> 3- [3- (4-7;i'tn7x-;w) - 1 -^f v:/n 1 H- 
^;^l^_;v_2-^;v] 7^";;wmJ^^^K 3- [3- ( 4 - 7;vt a 7 x-;^) -l- 
^yynf;u- 1 H-^ > K--'V-2-^;^] 7^ U ^v^n -:^o 3- [3- (4 
-7;i/;t-n7x-;v) - 1 - 7 T^o br;v- 1 H - K-;i^- 2 - ^v] 7i^U;i'm'f 
v^ni;';!/, 3- [3- (4 -7;i/tn7x-;i/) - 1 v -/a l H--f > K- 
;V_2-^;V] 7i5";;HSn--/f'JK 3- [3- ( 4 - 7 n 7 xx;i/) -l--fv 
yntf;!/- 1 H--1' > K-^V- 2 7^5^ U V:/f-;l'> 3- [3- (4-7;w 
tn7x^;w) -i-^V7'avf;v-lH-^>K->'l'-2-^;i/] 7^";;vmt e r t 
-f^)V, 3- [3- (4-7;v>i-o7x-;i.) -i-^v7'ntf;v-iH-'f :^K-;v 
-2-'f;i'] 7^";;vm7x^;v. 3- [3- (4-7;vtn7x-;v) -i-^y^n 
1 H-'f > F-^v-2-^;H 7i^V)\^m^y'y}^> 3- [3- (4-7;v:tn7 
-1-^ vynii;i'-iH--f '^K-;^-2-'f;^] 7^"JD^b'J^v> 3- ( 
i_^f.;v_2-7x-;i/-iH-^>K-;i'-3-^;W 7i5'';;i'm^^^v^ 3- (1 
-^f-;v-2-7x-;i'-lH->f vK-;v-3-^;V') 7^^ U 3- (l- 

^^;^_ 2 -7x^;i/- 1 H--f > K-;v- 3 7i5'U;vmn-ynli°;v, 3- ( 
i_Pt^;i._2-7x-;v-iH-^>K-;i'-3-'<;i') 7i^'))^m^y^^^)^^ 3 
- (l->f-;i/-2-7x-;i/-lH-'<>K->'^-3->f;v) 7^^ U ^w^n 
3- (i-^f-;v-2-7x:^;i'-lH->f i^K--'i'-3-'f;w) 7^";;^^^ vyf-;u 
3_ (1 _p{f-;v-2-7x-;V- 1 H--f > K--'l'-3 --f 7^';;V^t e r t 
-7'^JV 3- (i-p(^;k-2-7x-;i'-lH--f>K-;V-3-'f;v) 7i^V;i'm 
7x-;v! 3- (i-^^;w-2-7x-;i/-lH->f>'K-;v-3-^^v) T^";;vm 
3_ (i_^^;v-2-.7x-;V-l H-'f > K-^i'-S-'f;^ 7 iJ"; n - 
4- [3- (4 -7;l'tn7x-Ji/) - 1 --f v^nt:;l/- 1 H-^ > K--"!^- 
2_^;l,] _3_7'7->-2-t^> 4- ( 1 - > 2 - 7 x 1 H - > K- 

;V_3_^;U) _3_y7-v-2-:J-^^. 3- [3- ( 4 - 7 ;V:t n 7 x -1-^ 

y:fx3\d)V-iE-^>]f-}V-2-^ }\^] - 1 -7x:i;v7'n^y 3- (l-^f- 
2 - 7 x^;l/- 1 H-^ > K-;w- 3 - 1 -7 xc:.;v^n/>?y 

10 0 3 81 

7>7.#<o^«;r^i&^n'fk'&t/ (4) ^\ b^vT.'f^id^^^^T**;?. h7>7. 
^to^^i^^^^^-fk-^!^ (4) t ->;^#o^«]i^^t&^fl'fk'&t> (4) (DWi^mmhn,^ 

° [0 0 3 91 _ , ^ 

T(i>i)-i^^m^mm\:'^<\^ (4) <^9t.. -e^flxJJTia^ (7) 
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-CO2CH3 



g^>2rrJl^o 1/9 2 2 2 3•t/^*^7^7 Mfi«(^:^^tci^£v\ HillM^i L-c>|-ffl=i 

10 0 4 0] 

[0 0 4 11 

1 

3_ (4 -7;vtn7x-;i/) - 1 --f VT'n 1 H-'f K-JH . 0 1 g. 3 
S-i;^ h^v:fu\^tym>^'^}^0. 9 2 g> 9 0M%TO7KO. 7 2mL (7K4 
mmol^*) i5J:t>*7Xg^m6mL=^tS'&'t/c^. rt?a2 5t:T% :t^v^<k';>0. 3 
3 g=^?STL, IHIMT 9 ^WmS^. EJ^:>?-t^>:o R^D*^7^*^ RMt'. Tici 6mL«r 
?iTt> =^{il^B^B*Wtfco imtfz^^ni^ 2 0^%>^^-^V7lcX'»Lfcm. 
^^^Stat, t r ans-3- [3- (4 -7;i/:fn7x^;i/) - 1 V 1 
H-xf K-;W-2-'f;W] 7^U;He>f-^K^SI^®frl . 2 5 g«r#/;o W : 9 3 

%o 

10 0 4 21 

^ H-NMR pm, CDC 1 3 , 4 0 OMH z) 

1. 7 0 (6H, d, J=7Hz) , 3. 7 6 (3H, s) , 4. 9 5 (1 H, m) , 5 
96 (IH, d, J = 16Hz), 7. 50 (IH, d, J = 8Hz), 7. 57 (1 
H. d, J=8Hz) . 7. 0 8-7. 4 0 (6 H. m) , 7, 82 (IH. d, J = l 
6 H z) 

[0 0 4 31 

mmm2 _ ^ 

1 2 -■7x::^;i/- 1 H--f > K-;H . 04g, trans-3->h^v 

Ti^V jvm^^'^^^O. 6 4g^7lc9 4. 5mgi5j:t;^*i^m6mL«'?I'^t> I*lia2 5r 

-e. t^iym.'it'}yi 2 4mg^px.^ iwiiSET'i im^mw. KB^^f^o SJ^:«l^Tm^ 

SJS?^t'> 7lc3 OmL=^7iTL7tt^, M^f-^^ 5 0 mL *JPx.T}ftmMt. =J|«btL/c 

L> tr ans-3- ( 1 f-;i/- 2 -7 x^;i'~ 1 H-'f > K-^l^- 3 -'f ;V) T^' 
1; f-^VO^feS^ 1 . 1 1 g S:#^o W : 7 6 %o 
[0 0 4 41 

1 H-NMR (5/ppm, CDCI3, 400 MHz) 

3. 6 4 (3H, s) . 3. 7 4 (3H, s) . 6. 4 6 (IH, d. J = 16Hz) . 
7. 29-7. 55 (9H, m). 7. 72 (IH. d, J = 16Hz) 



[0 0 4 51 
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1 3 5 _ > ij ^ h4v^^y^f> 1. 6 8 g>. t r a n s -3 b^'>T^ U^l'^ 
;<^;V2' 3 2 g. 7X0. 1 8 gi5j;a'7X«6mL^m'^t, ^'^2 5°CX-. t^'y& 
it') y 1 6 4mg^JB^. |WI^aKt?3^^ra^^^ m^^f^o R)S*^T^^^ RJStRICtKS 
6mL*fgTU mm^miLP^o m^Lfz^^^^. 2 0M%^^^-;i'*T'» 
Lfz'ik. ^m^^L. trans-3-(2. 4, 6 - b U p« h ^">7 x::.;W) 7^'-;;V 
i?^f-;i/<^efe@#^2. 2 8 g«:#/^o W: 9 l%p 
[0 0 4 61 

1 H-NMR (*/p pm, CDC I 3 . 4 0 OMHz) 

3 7 9 (3 H, s) , 3. 8 5 (3H, s) , 3. 8 7 (6H. s) , 6. 12 (2H 

s) , 6. 7 6 (IH. d, J = l6Hz) .'8. 0 8 (1 H, d, J = 16Hz) 
'[0 0 4 71 

^'^^■'3 5_].,;^ ^i^v^>y^fvl. 7g. 3. 3-i?^ h^i-'/ntft>m^^^^ 
1 '^2.'g^immmi2mL^m.^L. rtia2 5t:'e, 3 5El:%^m3 l 3mg«: 
j]Ox.> IWIiajS-Cl Btra«#l^. ;^JS$^i:/co RlS^jm. ;S:f5?etl'7K3 emL^rfSTt^ *f 

St trans-3- (2, 4, 6 - b V ^ h ^'>7 x^;i.) 7 'J ;vm> ^^K^Sfe 
®'|$:2. 4 6 gSr#/Co »: 9 8%o 
[0 0 4 81 

*T^2 3-b';>h^v^>^f>l. 68g, t r ans-S-^h^v^T^'^J^vm 
pi^Vl' 3 4 gi3ctt/»m6mL^fI'&L. I*ia25t:-C-> 35fifi%fem3l3m 

g=^jQx, iwiiasT'i 6^F^a#> KB^^fzo mm'ik. mmzis^z omh^ixf 

im^f-;V5 OmL^inix.. m^^MX^fz. #lbj^/i*«)§=Sr7X^5fe^L^m^ iSM^St 

k-?^;v=6/l5i^'b 5/1) lwil9i»MSt. trans-3- (2. 3, 4 - h 'J ^ 
b^v7i^;v) T^'V^vmptf-^K^S'feS^^O. 6 3g=l:#:^o S/c^msi^-l, 2, 3 
-b h^v'^^-l^^O. 9 2 gSrHIJlXt/io ^'(kt/cl, 2, 3-bU/h^->^^/ 
-ifvtc^tt^S- (2, 3. 4-hVp« b^'>7x-;v) 7^"J;wm>f-^^<^a$t±^ 5 

[0 0 4 91 

1 H-NMR (5/ppm, CDC 1 3 , 4 0 OMHz) „ „ / o 

3. 80 (3H, s) , 3. 88 (3H, s) , 3. 89 (3H, s) . 3. 92 (3H 
, s) , 6. 4 2 (IH, d. J = 16Hz) . 6. 6 9 (IH. d. J=9Hz) . 7 
. 26 (IH. d. J = 9Hz) . 7. 88 ( 1 H, d, J = 16Hz) 

[0 0 5 01 
%Wl 6 

^JSiaj5{;i5v>T. 1, 2. ^-Y^) ^y^'y-<y^yi- 6 8gti'rex.-c. 2. 6- 

b^v7xy-;H. 5 4 g=Srfflv^/cmnt±*MI^5 tTOt-^ifetT. trans 
_3_ (3-t Kni^'>-2, 4-y;>< b^->7x-;v) j ^) )VWL:^f-i\^<oB^nW^ 
. 7 6 g ^nfzo JR^ : 3 2 %o 
[0 0 5 1 ] 

^ H-NMR (5/p pm, CDC 1 3 , 4 0 OMHz) 

3. 80 (3H. s) . 3. 91 (3H. s) , 3. 93 (3H, s) . 5. 58 (IH 
, s) , 6. 4 5 (IH, d, J = l6Hz) , 6. 6 7 (IH, d, J=9Hz) . 7 
. 0 7 (IH. d. J = 9Hz) . 7. 8 7 (IH. d. J = l 6Hz) 

[0 0 5 21 
^Mt^ 7 

3_ (4_7;v:a-n7x^;v) - 1 - >f V kr;u- 1 H - ^ K- 0 . 6 3g«rv^ 

i7uu^^yzmh\z.mm%^fz^m'^. rtiao~i ot:-t?, t^'ymv)yo. 77 g 
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0 ftKv^^^-^v'i'A^^tSSyL, #<btL3tm$:M^!!taL. 3- [3- (4-7;Vtn7 

_i-^v^nii-;i'-lH-^>K-^v-2-'f;U] 7^5^ U n::^ h U ;v {Yyy 

I7)^fb5/1) -CMML, t r an s-3 - [3- (4 -7;i/tn7x-;i/) -1- 

ntzo IR^ : 4 5 %o 
[0 0 5 31 

1 H-NMR (5/ppm, CDC 1 3, 4 0 0MHz) 
1. 70 (6H, d. J = 7Hz) , 4. 85 (IH, m) . 5 
16Hz) , 7. 0 9- 7. 4 6 (7 H, m) . 7. 55 (IH. d. J = 8Hz) , 7 
. 4 8 (IH, d, J = l 6Hz) 

[0 0 5 4] 



3 5 (1 H, d, J = 



3_ (4 _7;i/^o7i^;v) - 1 - V -/n tf;!/- 1 H - ^ V K-^V 0 . 6 2g^ t 
r a n s-3-;^ >^'>Ti5"j;Vi?>^^l'0. 5 7.g^ 7|c4 6 m gi3 iO^^-I^iSe . 4 m 

Km^^tzo mmtk. mmm i tmm^^mmu trans-3 - [3- (4 

-7;i/;^n7x^;i/) - i --f 7 7'n tf;i/- 1 H-^ > K-;w- 2 -'f ;v] 7^''J;vm^ 
^;K7)||fe@#0 . 6 5 g 'J:#:^o W : 7 9 %o 
[0 0 5 5] 

*jS&^J8 tiiJV^-C^ t^v'^'fkWO^Sffi*?:, 164mgtL. SlS^W 9 t 
tyiJJJ.^»i||jfe^a|8i:|W|W-*i6U trans-3- [3- (4-7;vtP7x_;i') 
_l_^y7Dtf;i'-lH--f>'K-;i'-2-'f;l'] 7^"J;v®S^-^^K^JIfe®^^0. 7 

9 g=^#/^o W : 9 6%o 
10 0 5 61 

*iSmiciv^-C, ;i-^vm'fk';>t^ft£-r, SlU^tfcm^rfflvs 7K«0^ffll: 
*6mLi:L. SU;^L^cR)S^#-C«L/>:Wti*ill?ll8 i:|W|»tC«L-C. t r 
3ns-3- [3- (4-7;v;j-u7x:=.;w) - 1 - ^ 7^n 1 H-'f K-;v- 

10 0 5 71 





IS (m g ) 


* 


£5 ^ 




1 0 


9 9 

(15 6) 


4 6 m g 


1 6 H r 


5 9 % 


1 1 


3 5 £S % ^ ^ 
(16 6) 


1 0 8 m g 
( ^ ^ 4» * ) 


1 5 H r 


9 4 % 


1 2 


> ^ • - 7i< fa 1^ 

( 3 0 2 ) 


5 6 m g 
(^.a * 1 0 m g ) 


1 5 H r 


7 4 % 


1 3 


4 7 ms%ii:<k*^ 

K ( 2 7 4 ) 


1 4 5 m g 
(:^{b*^S^*'*'^*> 


5 H r 


9 0 % 



[0 0 5 81 
1 4 
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3_ (4_7;i.ta7x^;i/) -l-^vyne;v-lH-'f VF-JVO. 3 1 g. t 
J. a n s-3-p« Y^^yJi^') )l^n^^}^0. 2 S g. 7|c3 6 mgisiO^'T-fe h - b U 
6mL=SrtI-g-Lfct^, I*l?a2 ST^-C, t^.'Vi^^kU > 1 6 4 m g SrfllTL> |ff|iaK-^2 2 

i^wm^^^ RiD$-*^o s:f&ll•Tm^ ^Sfe^J l iilWI^i-t^^tiaL, t r a n s - a - [3 

_ (^4-y)Vtuy:^=.)V) -l-^V/ne;V-lH-'fVK-;i/-2-'f;V] Ti^') 
;v^^-f;KO^'fe@#0. 2 1 g«r^l7t:o W: 5 l%o 

10 0 5 9] 
HMf^l 5 

3- (4-7;vtn7x^;v) - 1 -^y:/nii';i/- 1 H-^ > K-;v2. 5 3 t 
J. a n s-3-P< b^i^T^"J^l'^^^^l'2. 32g^7lc0. 3 g *3 J:t>'7-fe b - > U 
1 SmL^^S'^L/ct*^ t^ia2 v':^'fkU > 2 . 5 1 g^rfSTU raaS-e 1 

9f^r5». KlS$*/wo SJS#^7m^ ^mi l ^iBj^t't^^atSt^ t r a n s - 3 - [ 
3_ (4-7;vtti7i-;v) -i-^v7'nii;v-iH--f >K-;v-2-^;v] 7^ 
';;w^^f-;K^II'fe®#2. 1 7 g^#/io W : 6 5%o 

10 0 6 0] 

16-18 _ _^ 

=S: 1 snrntLfzl^miinnmi a tmmf<^nMLX. t r a n s-S - [3- (4-7 
)Vtu7jL^)V) -i-^v^ne;v-iH-'f >K-;v-2-'f;v] Ti^')}^^^)^ 

[0 0 6 1] 



1*2] 





'y^it y i: (m g ) 


tK^^^ (m g ) 




1 6 


2 4 2 


4 4 


5 6 % 


1 7 


3 9 8 


4 4 


7 5 % 


1 8 


3 4 8 


0 


3 2 % 



[0 0 6 21 

mm^i 19-20 _ ^ ^ 

QV^mtLfzmimmUl A tmm^^mmLX. trans-S - [3- (4-7;l':t 
_ v:/ne;v- iH-^>'K-;i'-2-'f 7^^ V f^^K^^ 

[0 0 6 3] 



[^3] 





e (m g) 




1 9 


= Kp77^-^(^c (34 8) 


2 7 % 


2 0 


9 9£S:%^^ (1 1 9) 


3 9 % 



[0 0 6 4] 

mmm 2 1 

3_ (4-y)\,tV7ji-)V) - 1 V7'ne;P- 1 H-^> K-^'H. 2 7g^ t 
r a n s-3-> h^'>7^ V ^l^m^ "^^H . 1 6 giiXmm^l 2mLim^Lfz^k 
. l^ia2 5'CT-. 3 0m^%*«*/e^i^M7 9 7mg«:igTU IWISST' 5 B#F^m 
fl^, ^lD$-^/io S£>^Tm> *ife^?iJ 1 tlWlttHt^^lSt, trans-3 - [3 - (4 
-7;i.tn7x-;v) - l -^f V^n e;!'- 1 H--f K--'^- 2 --^ ^l'] 7i!";;l'm> 
^;K^SI'fe@^^0. 1 5 g t#/co JR^ : 8%o 

[0 0 6 5] 
Hi&M 2 2 

3_ (4_7;i,:i-n7i^;l') - 1 - V ^ D 1 H - 'f >' K-;H . 2 7g, 1 

tHiE#2 004-3074277 
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l-P^ 1. 3 2 g i5 XXf^me mL^U'^Lfz^k. M^^S 0 

kft%*<b7Kt/MM0. 7 8 g^rirax.^ IWIiaE-C^l 9NpTO^> EJS^-^irTto^ 
{t«f?-Tm^ @^mJ^f-;V5 OmLi3J:J/7!c2 OmL*tinx.s ttlttl^SkSt, #<b^xfw*«S«r 

. tf^b^xM^^^IS^^kaL. trans-4- [3- (4 -7;i'tn 7x^;V) - 1 --f 
V7"Dkf;V- 1 H-'f >' K-;l'- 2 -'f ;V'] - a -T^-r >- 2 -:i-;'t'^tf«^lt«:# 
Tto ^^MM^v'-'*'5^''i'^°'^^^7 7-f (MM: n-^-/i5'://BimJ^f-;v=4 
/I) t^nmmU t r an 8-4- [3- (4-7;W:tn7:c::.;i/) -I-^VT'd 
t:-;v_iH-^>'K-;i'-2--f;l'] -3-:^r>'-2-^>'«OftfeS#:0. 7 2 g 4r# 
yjio : 5 2%o t/c^ W-c*;?, 3- (4-7;utn7x^;i/) -i--rv7'De;w 

- 1 H-'f > K-;V0. 1 8 g ^^^^-^TOiRt/co 
[0 0 6 61 

1 H-NMR (^/ppm, CDC13, 400 MHz) 

1 71 (6H, d, J = 7Hz), 2. 23 (3H. s), 4. 94 (IH. m), 6 
29 (IH, d, J = 16Hz), 7. 09~7. 40 (6H. m), 7. 49 (IH 

, J=8Hz). 7. 51 (IH, J = 8Hz), 7. 66 (IH. d, J = 16Hz) 
10 0 6 71 

mmn 23 „ „ , 

3_ (^4-y)vtuyju=-)V) -i-^V7'nif;v-lH--f :^K-;H. 2 7 g, 1 
Y^l.^y-S-Ti^^'yi. 3 2 g^J:t;^m6mL>Sr?I^L7tm. ^raT?3 5 

mm%m.2 domg^m^. m^mx-mi sm^m. E&-^^fzo mm^^k. kib 

trans-4 - [3- (4-7;u:to7x-;v) - i 77*0 Vi-;v- l H 
-^yV-}V-2-^ )V] -3-yTy-2-tytWM<0 3- (4-7;i/tn7x^;v 
) _ 1 vT-a tr;i/- 1 H-^ > K--'^:^'*■t^tLXi5 Ox -f-<7?'^^Jt (trans-4 

- [3- (4-'7;vtn7i::^;w) - 1 --f 77'ne;i/- 1 H-^ ^ K-;i^-2-'f ;v] 
-S-yTy-2-ty/3- (4-7;V:tn7x-;i/) -l-^V7'nt:;i/-lH-'f 
^K-JV (NMRai^>fjl:d>^#ai) ) {±1/2. TQh^Cti^t>is^^fZo 

[0 0 6 81 
Hi&^J 2 4 

l_;^;5^;V,_2-7x-;V-lH-'f >K~;l'2. 07g> 1, l-v;<b+v-3-7 
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